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wiMmBhE axsiDmrn^ mm mBiopmwi wimTxc tip 



Thxh xnvcntxoti relates generally to gux.dc^j.ieja fot 
43iiect-xng a cathet«»i or other medical 3r«?trumer*- thxouab th<=* 
a!^xdxQ^f(i^culc.x. systum and, imro ^ articular iv , to qu-id-* >.,vrv?c 
that have rad3-opa:q;iie ds^stai ends , 

Gux,a^wixBB for mse xa^. tor axa^ie, perentatjaons 
t>^an*!inmx):ial roropary artery angiop asty {PTCAl, must rl a 
an* < uoxiblo cnouqL to advance th^oucfl ^t.^ » vntn-»,i 

b t^M fit > ^ ^ M i. i oxeeiktaqf to 

■^jt-^xe Hiat ao xio^ coao <,>paxt xj ta^ do^x? 

grior knovfn qvaxdewxres each ©ssentxaliv xncitsde a solxs 
tapered core and an eioBaatea non-^radxojiagne coil or sleeve 
tn.it x& <^"oxrsaiden,l w^th asit ^xtends rvt.x a distdl portxox^o•*' 
the f 'h<-"^ ^ o add-. { >^ ^ b * t u "^apoied 

<. I t>i u < , OhC at^ai ^ t rq its 

l;li;:AXi->xlXuy . Each >'^f the guidewirtss also has^ radiopaque 
nst.erisl at, its distal end. This allows the ■;;a7rd ■ ol o qiipt t.c- 
cb8-jrve, usiruj x-ray or f .Uiorosnopy , the progress ot tlu; v;ixe 
throi5ah ths- arteries* 'fne lemaxadei oT tne wire :is non- 
radiopaque, co avoid obscuring the arteries .troin view. 



One type of. prior known gtjidewire includes a shorter 
radiopaque end coil that is attached to the distal and of the 
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elongated non~radiopaqae coil * The two cc-ils tuivs the same 
outer diameter and are typically made troxa coil tvires that have 
the same Llsickiieag . The elongated coil, is? mads; trots? a 
material- sucV; «s stainless steel, xsfhich is .relatively 
inexpensive. The shoiter radiopaque coil is made trom a 
precious ■ru-.tal, snch a,^- p3 atim^iEn,, and is thus relatively 
expensive^ even though it is fairly Bbort. 

A probleHs. with this guidewire, beyond the expense of the 
radiopaqa© coil, is that it is difficult to assemble* The 
distal end of the elongated ooil and the proxiiuai end of the 
shorter coil amst be held completely flush winle they are 
welded or soldered together , to ensnt;e a stroag joint* Since 
these coils ar--s each approximately ,014 inch in dlam-:=?ter, it is 
aif. lAcult lo bol J Lheffs in proper alignment during the welding 
or polder in-.i opcr-ution . There is also a danger that the ti<7o 
cells ^'.Hv i-.ecoR-e uru'ttached d'oring iise, :t uhis happens, the 
r&diopaqae coil jnay slide off the end of the essentially smcoth 
core and become free in a patlent^s body. 

Another type of known guidewire has sj&all bands ot 
radiopaque siaterial wrapped around a non~radiopagae sleeve that 
covers the distal end of the vdre. One of the problems with 
this quidevvire is thac the bands are so small that they are 
difficult to discern under x-ray or fluoroscopy. Accordingly, 
this guidevfire may be difficult to use* 

Another problem with the band-wrapped gnidewire is that it 
is relatively expensive to manufacture. The assembly process 
necessarily Includes the steps of wrapping the small bands 
around the wire and securing them to the wires such that the 
bands cannot be pulled off during use. The steps associated 
with attaching the bands to the guidewire are in addition to 
the conventional steps involved in guidewire manufacture. 
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The iiivention is a quide\%'ire that iBcludes (1) a tap€;red 
cerir.er core with « proxinial end and a tapered erid sectxcjn tuau;. 
includes a .flattened distal e«df {ii) a coinciderit elongsted 
noB-radiopague coil that- ext-ends over a distal porr..ion oi; the. 
core up to a proxisaal portion of the tapered end sectionL of the. 
core, and (xii) a relatively short radiopaque p.lastic tip that 
fits over the distal end of the co.re. I'he radiopaque plastic 
tip has an outer diameter that is essentially the saras as t.he 
coil, which is typically *014 inch, and thus, can be readily 
seen under x-rosy or fluoroscopyv 

The plastic tij;- is,5 Tuaidc rad.lopaque by bjendin-.j .-ad; opaque 
materials, such as bismuth, foariu?«, tungsten, piatin.um, 
tantaluifi and so torth with the plastic ir.ater.ial. The duraxReter 
hardness of the plastic material can be tailored to provide 
desired tip stiffness, without altering the dimensions of the 
tip. 

More specifically,, the current guid-:i;vvire includes a solid 
w.lre core t.h^st taperi^ at several pciTJt;^ r.!.l'.)n9 its length to its 
flattened distal end- The elongated non-radiopaque coil 
att.^iches at its proximal en>d to the core, preferably at; the 
core's lirst taper, T-be coil attaches at ii;:-.: diKt^ri end to a 
proxirrial port.i.on of t^!e tapered end seet.Kjn r;f the core^ ■'Che 
ends ot the coil are joined to the core through so.ideriRg, 
welding or braxiog. 

'Ihe plastic tip in one estibodlment is slightly oversisjed 
and placed such that its proxin-)ai end ;ti.ts over the distal 

hea-ted; under compression , to sS'jrinfc the t.ip and force the 
material at the proximal end o.f. the tip b&fwfieti the x*'xud.j.n9;? of. 
the distal end of the coil. This forms a smooth transition 



betwew-i Uu coa.i and the tiv dxid {t.xUU^ \n ^ <uxit.wxi;c vitn «> 

5^ r 1 1. 1 I i.n^xd& ol the plabtic t>.p ox to tl ca ,»-«ae o 
tl =^ t J- (r-! th^ corf», to proipotti. a eti^nq bono bestv-c*t i 

the tx0 ajia zhe core. 

In \p aitcsintstivc eTE\bodxH»c It , t-h« csisUi ej u i 

maj fof* ^-apete J as j^^cejs-^aiy, to **ne"uie a uav^iortp ojtet 
diametfei at the txan&jutxop foetwif^t,n the ti]: t^nd t^c coii, lie 
txjj laay f^x*JO Is* tapeted, to j,aod«ce =a ;|itXdewxx<-^ uxt>i « str->K| 
tapereo end, 

tniK.t,i}-i l)v^-i^5^ovi ex ^ X I'^e ^ vi'^ 
between the coxi and the txp a smooth transxtxoB thait feas a 
un a. torm d xaisieter . 

C ifr > a^ I ■'-ap niav infat«»ad br atf\3C«d to tht, r'oxl and I He 
core wxth adhesxv^, 

Ir -^ij ol ths-*? -^iiangesnert*" th^ dxotal end f te 
f I t. t pxtrf J -sbiY exiendb „ia,q^t1v b<»yora th *Xv.t>i c id 

t ^ ! f \ 1 * n f 

Xh-* rjuidetiii^f^ may bo ■'C'^ted with i Lt-ilon, bxlicoitf 
b droph^ Kt othe-i. iotf? ir^otxot oat^ii?, lO allow t jix*=> lu 
iilxd-^ mo£t oa^x^y thtongh the arterxe-^ A« ax&v,ufo£.^d r«»low 
The o<3t\nq co-^*-^ a bxit. tic piasstif t tx , an3 thus, cnd.» 
xisarxv to the e»« o& the quxdewxre. 



BRIEF DESCT^TPTTOt? OF THE DRAVU?^GS 

kv=-t.fT ir:ii>nr"-.-.| by vei^;^^;..; tnf- eollo>:\nM o^;i=;cri ption In 
cou jun:;l ion v.;.\,lh the accompanyxacj dvawiiKj;-;, in -whlt-^h; 

Fig* 1 is a cross-sect ionai view of. a guid^wire with a 
radiopaque plastic tip, which is constructed in accordance i,x>ith 
the invent.ion? 

!>'ic;- 2 is .5 cros«~sectionai view of t/ae guidewire of Fig. 
If with a taperad radiogsague plastic tip? 

Fig. 3 i£5 a crose-sectioiial view ot the guidewii-e ol Fig. 
\, with A tapered r:s^?:~5 ..'3 i opaqut; coil; --jnil 

Fiy, 4 IS a crops-sf^ct tonal rsf the- aiu-ciexs'ire of Fig. 

1^ with the radiopaqae piastic tip attached by adhesive. 



t>£TAII.£I> DESCH IPTIOM OF AM II>l.ll STRATX¥£ SMBQDIMS IItr 

Fig. 1 depicts In eross: section a flexible guidewire 10 
that includes « core 12, which is tapered to an essent^iaiiy 
flattened section i?d at its distal end 14, An elongated non~ 
rai:3iopaq.i!» coll K> coincident vJith and extend?? nv-^r a J^stal 
portiou ^'<$ tne or-ro IC, u[j tc .mvJ j^liq ^tly beyor \ Uxf^ 
psox^Tf.a ir-'-M I - >.! tasjOTO.i 1 L,e'«;on c. tL ot^^- 

o5 th-- ?\>r.~^r.<1'u> - c.,j I 1 < T\L> !: - <,A^,-:ut <>v tn<^ 

^ j:-o^<-s 5 t>t.<^^ un 1/b r-i-- .^c" ^ , ' foj t a a ; _ ^.-nd of. 

t h» ca^^5%,K5,re IC. The dxtJtoii end d2 oi the pl<iss\,u; t-.p 

exii^nds si^qk^~ly l\?yond t. e distal, end 14 of t e c-^r<^ o> 

approxi.inat«"ly ! RsiHimeter and foms a sott, a t ra im^al i uDp'?r 

24, 
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The oitter r< asi**-*-** of the '^adicyaqa* pia^tio txp 20 xs the 
ssasne a& the oatex ^xametox c>I lh<^^ voil, ^ ^^ch, > i txixa^ * 

rh«» pl.^stir tip 0 1*3 made i -ioi oj.Na^.^} o oac ii :? \ i « 
piafetxc maltJiiai xadiopc»q«c matcxxaiis ch <& btsinuth, Di-r'uai# 
tangsteBjc platxnum* tantalum and so forth, Tlis disroms^iter 
hax.dttosb oi Ue plestxr matt;rxal can be ao^i ^sted xn Kncwn 
ma ne , to a^'tFr thf stiffnes*? of the distal end 2t ci ih?, 
wxi:e 10 Thiib, tht- cn^ 26 y be .rsadc fft^r cx mu c fig* tfo^ 
w thotst 'Jiteriig the outet d rss» «? i-^t s the << re 

max }-e -^tt^v-iea to t» seclxoxi by, ^oi exasspU , ^fe^uinq, 

V {derm^j, a& a^ptctsd in the d a^i.,)!;? Ly s'^xrt ■?0, 
The ooxl attaches near its dxstal e«a 1? -to thf pxoxxjftal id 
1 ^ r>f th«- t r>e ed <»nd sectxon l'*b of tbf» a'&o by 

a d sh"TOk I df»t cojapiessSsion^ U tons the end 26 i qx-d*»^ire 
shown in Fig* 1, 

I'o attach the radiopaque plastic tip at the end of the 

core, ^^^e ca'-ersized rip is plactnd over the distal end of the 
coi:e, xclt.b the prc>:.i.iTial ersd 25 of. '-Ju-; t.ip o^Jei;] a;:..pin':! the 

a compr^s?; :n;y f or^.-".-, , so so tea the aisr.al end of tSie l;ip 
si.ightly arid force the softened x^Xastic materxal through the- 
windings of the coil 16 » This results in a smooth transition 



with unifonn diameter, between the coil 16 and the plastic tip 
20. The gtsidewire thus has uniform cUajneter from its proximal 
end II to its distal end 26 « 

An adhesive may also be applied to the interior of the 
plastic tip 20 or to the outside of the end sectios> 12fo of the 
core prior to the heating. The adhesi\i-e then fox'nis a strong 
bond between the txp 20 iind the cox'e 12* 

As discusoca <jiho\'i-f i.he s^iKCt ior, r-f -ho cor'r" TBay be 

ila^-ts-oed. To mk<=. a rorrospondiriM oud p,^;t.nn i ho 
guidewii;-, ie^id.; bendfit>l<-, s^'.ioh th?r- 3 r.=5r-K-oIoai;r;h nr-iy shape 
the e.nn Ff-^t-ioc ):<■)> oec«(5r-ary, ia,-iKiar..=' the movement 
at the wix^e alor^q a aelected artery- As depacued in Fig. 2, 
the plastic tip 20 isay also be tapered, to xedace the outer 
diameter of the distai end 26 of the gnide^^fare 10, 

Referring also to Fig. 3^ the distal end of the coil 16 
inay be tapered, in such an arxangement , the tip 20 may have 
the sas'-e diameter a:- the proximal end Ji of the guidewire, or 
the tip ^0 may jaa:o Ik- tapered (Fiq, 2;. Tne tapered coil may 
f3ciMr.ate a ^ttiooth t rans ^ t i o?^ i-n=.rwe- n ; his,- roil ar.d the txp, 
particularly ii; the tip is flared at iis proximal end, aa 
discnssed below. 

As depicted in Fig* 4> the plastic tip 2S may instead be 
attached to the coil 16 and the core 12 solely by adhesive, 

IhK v,i .jy.\w.<-J euQ l-r^ c-f the tip >0 -r^ay l>- ?-:j,.5lilly i-ia>^ed 
as inaicated by dotted lines in the diva^'incj, .raci- that it litc 
easily over the distal end of. the coil 16. The flared end aisc 
provides additional material to force through the %<?indtng?; of 
the coil, as depieted in Figs, l^lj, to produce a strong joint 
between the coil and the tip, 

Th-- a'iidewijie 10 may be coated with a 1. 1 --^-'n , tciiXon, 
hydrophilic os- other low friction ooatlng. This allows the 



wire to slide more easily through the artery, if the coating 
is teflon, its cxjre temperature exceeds tbs lueltin^ teisperat-ure 
o,f thif plastic tip, and thas^ the coatiaci stops at the proxivaal 
end I? ol the ox5ter coil 20. Accordingly, the tetlon coating 
can be -^ppi led op l.o the. f.-lastic tip, that is, nearly to the 
disu.^ii end 2*;^ or the ■-loxd'-wxro, to xviuhin approximately 1 to 3 
ceivtiiueters ot the end of the guidewire. 

Table 1 sets forth the dimensions of an ejjemgtlary 
embodiiuent of the gnidewire 10. In tbis exets\plary emisodimej^t 
the guidewire 10 has an overall outer diameter of ,Q14 inch, 
yhe radiopaque pXastic ta-p has tbe same outsr diameter^ at 
least at its proximal end, and is approxissately 3 centijseters 
in lengthy and thus, can be readily seen under x~ray and 
f ittoroscQ^y , 

The cjaidewire 10, in any of its eiafeodlroents , is easy to 
assesible* an ai5Be??fteler slides the coil 16 over tb© distal 
portion of the tapered core 12 uiitil the proxiisal end of tbe 
coil is stopped hy the first taper 12a of the core* The 
assembler then joins hoth the proximal end and the distal end 
of the coil to the core by soldering^ brazing or welding , The 
ir^-cmblc ne>.t ixf tv^o plast \ uj <,\i„i i nr taper-»d e^d 
S6>ol:\oi 1?b of t^<* rare, i ) p ^xuaal ena o th«» t^p 
o\ei a-^^ o dj&tal '■nJ i *l o t -^-^•'^■'hfc 1^*: t 

to tHe CO v«.nTh e:sth^^i i> ^i';.-^ is? i n il 

\r-- Iv -li tn f *r I i I > I , 

Ik t } fwi X ^ i J i t 5 

til \ li 4-d to av5.*L. tol*- ' Ivf:^ o I i t i. 

not^ ad opaqfue elo qated cn 1 sind a r^ < i u ? i l u *■ ' 

hei i V xth thcLr ad las ent ciids flush vhxj { <r , n» -^i t^wv, v,^ 
wexded together* 
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The foregoing description h&B been iimitecj to a specific 
ea\bcdl?nent of this .invention. It will foe apparent.,, however, 
t Ji.=d-, varxau iona and modlf loatxone may be mads tr< the .),n vent ion. - 
Vv'it:h t!-ie '!T:.t:Ainnieriv of some or ali or Its a :)vavs-. =<9evS , 
i'hexefc<x«;. It iff th-? ohie^.ct of the appended ci<s.im£5 to cover all 
fcvscri v-iriations ana moJiiicatiouy ass come withiia the true 
spiri-t and scope of the iTive.nt.i.on. 
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plma^siogts M Exemplary Emfoodiisenl 

Core Outer Dia.met.er .014 inch 

Overall G«idewire Length 180 cat 

Overall Core Taper Length 30 oia 

Coxre Taper Length (Flattened End) 1.5 cjm 

Core Taper Outer Diameter ( Flattened Erid) ,002 inch 

I'^ori-Radi.opaque Coil Length 27 cm 

lsJon~-Eadiopague Outer Biamater *0i4 inch 

RacUopaque Plastic Tip Length 3 cm 

Rad iopsqiis Tip Outer Dia^seter >014 ixiQh 



end; and 

C, a raoxopaaue piastxc txp hav.i.ng a proxxsnai enij aftd a 
d stal *»G ; th«» tij^ f ttiri>i owr tiK dxs t 1 portion ol 
the tapered dxstal end section of. the core with the 
proxisial end of the tip overlapping the dxstal end of 

/ t \e~ uiiiewiie of clam* 1 wh«>reu^ P« d ->'<--^ -^n J ni t.if- 
X. dic?»a<iUO piasti'' t^|. extend'^ b^yon'i tht- dx-^tvil * id o* 
core and torms a detorisabie etid, 

^ectlOTi* 

t^b A< ^ to .to «,otl by - •sq forcf^d ll^ii uqi \ r -^t 

the distal ena ot the coii. 

f xh« q\i de^^( ti ot claxm 4, whei&xn the radiopaque j;"lastic 
tip ^uithcr atrr-ho*? to the core by ^jdierivo 



to n qui if 1 <i "tr-s-to to an »t*?rv, tie 

c^!- xtn a amal eid -^rd a taperec 
- ^ t *rlnd!=>f! a px.o\im^l p-) i ^on am* 

? n r-^ { on ? -ill, i-^ -5 - X „ 
r \' f )\ X i ■^■^■^ I vl -i ^~ ft 

^il u\iT»q [J J)f oj ^4 ui-d i d c"-! 
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ii, Th& gtiiaewire of claim 5 wMereln tiie ra^iof agij^ plaatic tip 
.it>Giades k flared proximal ^nd that fits over the distal. s»d of 

the coilo 

7, The guideiv'lre of claim 4 whereitii the radiopaque plastic tip 
is5 tapered from the proximal end to the distal end, 

8v Ti*:!., Jv;.5 ;1i.'v.'i.i oj. i,;liij.t« 4 vvkcrcin the <.i)Btal enO or tih*^ 
rs5ai.-.jpaquc r,-i-«>-'5t ivr tip sxt:«?:nds ioeyoftd the >iista.l end o£ the 
core sxid torias a deformafole end. 

9, IJhe g^idewire of claim 1 wherein the distal snd ot the 
radiopaque plastic tip extends beyond the distal end of the 
core; and fox^ss a deforsuable end. 

10. The g\5idemi-e of claim 1, wherein the guideie»-ire is cos^ted 
with a low friction coating. 

13. A tjuidex-jare for vise in gaining :=5c;ce;,;r t j an artery, the 
guidewin, ~n<^l\idir.a a rs<x$'^t 1 o id a \d <..^ '-^i -> C ■.^ to n 
the distal f>ru -^-^ ''h'- q \ d-^^vi^»^ - < , < ^5, 

A. ts,r^^ ^^''■^ d ^\ a I 1 ^ * i, ' T » 5 f^u e 

. ^i. ]■ * j^*^xet I ' - M >. i A iuding a 
^j-^^)X-im< 1 ps-t ^ on ktid diijtu.,. ~> ^ i * 
E. a >i„st< ' <■ ud of a ncn-tadxopaqxjo l 

conci^ntrxc v?ith the coi?> wrte and o'-^^-f ^ of 

iho tappzf^d dx*;tal end *c«*rt on t 0 <■ a >--=^, and 
C, a X.. dtopa(.|ii*^ plastic tip that ^nc as. tai 

port 1.0 1 oi tho tapered dxstal erd settlor of tl «» cr>v«» 
v<fit> and ^jovides a smooth. traBFition fo*" the dx&tai, 
end ot the coxl . 

12 » The guide^^ire of olaijs 11 wherein the fadiopague plastic 
tip taper?. 



13, The guidewire of claim 12 wherein each at the coil and the 
projfimal end ot the radiopaque plastic t,ip has an outer 
diameter that is the same as the outer diameter of a proximal 
end of the core wire^ 

14, The Kl<;w ■. re ol \-'^r.is> II v.'here^r. "^-hfi r-lafsti--: ip nas a 
distill end stk1 a proximal end and the px-aximal end ox the tip 
overlaps the distal end of the coil , 

15, The guidewix^e of claiin i4, wherein "he vauiopaque p.lsstic 
tip attaches to the distal end of the coii by having mal:erlal 
at the proximal end of the tip forced through windings of the 
coil. 

16, The guxdewire of claim 15 wherein the tip further attatJhes 
to the core wire by adhesive* 

17, The quidewire of claim 14, i^fherein the proxiiaal end of the 
radiopaque plastic tip is flared, to fit over tbe distal end of 
the coil. 

IB. The cjuuiewire oi olaani i6< wherein t,he radiopaque plastic 
tip extends: beyond t.be tapered distal end section of the core 
wire, to form a defox^mabie end. 

19, The gnidewire of claim 18 wherein the guide^vire i^- coated 
%v'ith a low frxction coatinf . 
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